The Impending Crisis in Critical Care Delivery
The physician staffing of the intensive care unit (ICU) influences patient outcome. Staffing ICUs with physicians skilled in treating critical illness ("intensivists") can reduce morbidity and mortality rates and the cost of care (5) . Intensivists currently provide care to only 37% of all ICU patients in the United States. These physicians are more likely to practice in larger hospitals and teaching institutions (2) .
Intensivist staffing may yield benefits through a leadership role in organizing ICU care. A well-coordinated ICU team promotes standardized care, more timely intervention, and appropriate use of resources (5) . More intense ICU physician staffing improves mortality rates and length of stay both in the ICU and in the hospital (4) . Because most ICUs in the United States have lowintensity staffing, a major shift by hospitals toward high-intensity staffing could improve clinical outcomes and efficiency. In other developed countries, this approach has already been adopted (6, 7) .
In the United States, increasing intensivist staffing appears unrealistic because Background: The demand for critical care services in the United States is likely to increase as a result of the aging of the population and standards from the Leapfrog Group for intensivist physician staffing. However, the demand for critical care physicians, nurses, and other health professionals will significantly outpace supply because of severe shortages. even the current level of subspecialty critical care appears unsustainable. As the nation ages, a larger number of elderly patients will require ICU care, thereby sharply increasing the demand for ICU services (2) . With current staffing and training, the demand for intensivists' services will exceed the supply by the year 2007, and the imbalance will worsen dramatically thereafter (2) . This phenomenon may signal the beginning of a global shortage of all physicians (8) .
Participants: This article summarizes recommendations from the Framing Options for Critical Care in the United States (FOCCUS) Task
The crisis is even more immediate for other health care professionals. Vacancy rates for hospital nurses have risen since the growth in the nursing work force has not kept pace with the country's population growth. A projected 6% growth in the supply of nurses will not match a projected 40% increase in demand by the year 2020 (9) . The situation is more problematic in critical care, with nurse vacancy rates at 20% and rising (10) . In clinical pharmacy, the situation is equally grim (11) .
These trends strongly suggest that, in the future, critically ill patients may not have access to health professionals qualified to treat them. This outcome presumes a status quo, whereby critical care practice remains unchanged and health professionals have no new incentives to enter critical care. To avert a crisis, policy makers and the profession must intervene to redesign critical care practice and improve the supply of its professionals.
Redesigning Critical Care Practice
Common Standards. In the United States, ICUs share many characteristics, but the organization and delivery of ICU care are not standardized (12) (13) (14) . Implementing evidence-based practice has considerable potential to promote efficiency and quality, both within ICUs and between them. The critical care professions, in collaboration with health care purchasers and regulatory agencies, could lead this effort and implement standards of practice. This is not a new idea. In 1991, the Society of Critical Care Medicine proposed guidelines for critical care practice (15), but they have not been widely adopted. This is an opportune time for the profession to develop a uniform approach to defining the level of care appropriate for the ICU and standard protocols for common conditions. Another step is to regionalize critical care, similar to trauma. Pilot trials of regionalized critical care, especially in rural areas, could identify ways to optimize community resources to ensure quality.
The profession should also help the public confront the emotionally charged issue of end-of-life care. In contrast to other countries, ICUs in the United States are open to any patient, regardless of prognosis. Although the critical care professions have developed policy positions on appropriate ICU care, patients and their families remain uncertain about the role of critical care services at the end of life. Consequently, ICU practice patterns at the end of life vary widely (16) and can conflict with patient and family preference (17) . As ICUs become constrained, the professions and the public should ensure that these resources are consistently available to those patients who benefit from them.
Using ICU Personnel More Effectively. The efficiency of the current critical care workforce could improve if more was known about the effectiveness of critical care practice. For example, an ICU physician conducting daily rounds is associated with improved outcomes, but the cause and effect remain unclear (5) . The optimal role of the critical care specialist on the ICU team needs to be defined. This role includes collaboration with other hospital-based physicians, such as hospitalists and emergency medicine specialists. Critical care nurses, pharmacists, and respiratory therapists are important for patient outcome, and their roles might even be expanded beyond traditional boundaries. More research is needed to define the ICU multidisciplinary staffing that matches patient needs and optimizes patient outcomes.
An immediate priority is to create a practice environment attractive to health professionals, particularly critical care nurses and physicians (18) . Standardizing practice with quality measures and evidence-based practice are obvious starting points. These steps would eliminate considerable variability in ICU practice. Another action is implementing reliable patient acuity systems to allow flexible application of resources such as staffing, supplies, equipment, and ancillary support (19) .
Information Technology as an Instrument for Change. Critical care practice requires rapid acquisition and organization of clinical information. Modern information technology systems could revolutionize critical care delivery by integrating real-time physiologic, laboratory, and imaging results with current medications and interventions. With such tools, adverse trends can be identified and trigger early, proactive intervention rather than delayed, reactive patient management (20) .
Decision support can promote quality and efficiency by combining benchmark data and evidence-based management algorithms with individual patient data. Decision support can reduce adverse events, avoid drug interactions, and improve accurate drug selection (21) . These systems can also set workflow priorities to increase efficiency. Such improvements could allow health care professionals to treat a larger number of critically ill patients more safely and with less stress.
These technologies may have even greater potential when combined with telemedicine. Continuous remote intensivist staffing with video conferencing and computer-based data transmission may reduce ICU and hospital mortality rates, ICU complications, and ICU and hospital length of stay and costs (22) . If supported by subsequent studies, the combination of informatics and telemedicine could promote more effective use of intensivists and promote quality, particularly in remote regions.
Information technology could alleviate critical care workforce shortages through greater efficiencies in synthesizing clinical data, identifying trends, and organizing workflow. However, there are some caveats. First, information technology must be used to redesign patient care rather than to perpetuate the status quo. Second, the costs of information technology are intimidating and, without relief, pose a barrier to widespread application (23) .
Promoting Critical Care Professionals
Critical care practice is attractive because of its exciting pace. However, considerable stress comes with treating severely ill patients. Although little is known about "burnout" of intensivists, these physicians may protect themselves from this outcome by their practice style. On average, intensivists spend only 25% of their time in the ICU (2). In contrast, more than 70% of critical care nurses work in the ICU full time (24) . An important research question is how intensivists could be motivated to expand their ICU practice.
The future supply of intensivists is strongly linked to public policy that now seems indifferent to the impending critical care crisis. Although private purchasers in the Leapfrog Group are demanding more intensivists, Medicare is threatening to cut reimbursement for professional services, including critical care. If implemented, this action will have serious long-term consequences. Incomes of intensivists are already lower than for some specialists with better lifestyles. Young physicians, burdened with educational debt, may find critical care financially less attractive as a career.
Even more threatening would be a reduction in Medicare support for graduate medical education. With predictions of a future physician workforce shortage (8) , reducing graduate medical education funding hardly seems prudent. Policy makers must confront this physician workforce issue and use incentives, such as scholarships and loans, to attract more talent into vulnerable fields like critical care. Such steps have already been proposed for nurses (25) .
Recommendations
The future demand for critical care services in the United States will soon exceed the capabilities of the current delivery system. The most alarming problem is the anticipated shortage of health care professionals practicing critical care. The critical care professions must join policy makers to promote the following actions.
Recommendation 1: The Critical Care Profession Should Adopt Common Standards to Ensure Uniformity, Promote Quality, and Rationalize Resources. This action will require the collective wisdom and will of the profession and its societies. Developing standard approaches to ICU care, although controversial, will not be the most difficult part. The major challenge will be spreading these standards to every ICU in the nation. This will require an unwavering determination by every critical care professional to embrace and implement change.
Recommendation 2: Information Technology Should Be Leveraged in Critical Care to Promote Standardization and Improve Efficiency. The federal government has identified medical informatics as a key factor in the future of health care delivery (23) . Working with the profession and industry, the government should foster the development of a common ICU information platform with decision support. This action, coupled with a financially prudent implementation strategy, would improve quality and efficiency in critical care.
Recommendation 3: Policy Makers Should Develop Incentives to Attract
Health Care Professionals to Critical Care. The federal government needs a more enlightened strategy to address the national projections of a physician shortage, especially in critical care. First steps are to ensure that payment for critical care services remains competitive and to provide financial and other incentives to promote the training of critical care professionals.
Recommendation 4: Policy Makers Should Sponsor Research That Defines the Optimum Role for Intensive Care Professionals in the Delivery of Critical
Care. Although evidence shows the importance of trained intensivists in critical care, current practice models range from full-time on-site intensivists to those practicing via telemedicine. Research should define how critically ill patients are best served by all health care professionals and match patient needs with resources. These resources include location, technology, and, most importantly, professional expertise.
Society has high expectations of modern medicine, especially in critical care. This expertise permits complex new therapies such as organ transplantation, responds to unexpected events such as epidemics and terrorism, and guides chronically ill patients through lifethreatening crises. As the population ages, the demands for such care will increase inexorably. Without intervention, the delivery of critical care services will suffer and, more importantly, so will our patients.
